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A 2500  YEAR O L D  P S E U D O  S H E L L  M I D D E N  ON L O N G R E A C H  B A Y ,  
R O T T N E S T  I S L A N D ,  WESTERN A U S T R A L I A  
P e t e r  Bindon Char les  Dortch George Kendrick 
Introduction 
On s e v e r a l  occas ions  d u r i n g  t h e  p a s t  decade,  Perth-based and 
occas iona l  v i s i t i n g  Quaternary r e s e a r c h e r s  have examined p o s s i b l e  
p r e h i s t o r i c  human occupa t ion  s i t e s  on R o t t n e s t  I s l a n d ,  20  km west  
of Fremantle,  WA (Fig .  l ) .  The fo l lowing  d e s c r i b e s  f i n d i n g s  from 
r e c e n t  i n v e s t i g a t i o n s  of p o s s i b l e  p r e h i s t o r i c  midden m a t e r i a l  from 
a s i t e  on Longreach Bay, R o t t n e s t  I s l a n d .  
The i s land  
Rot tnes t  I s l a n d  is t h e  l a r g e s t  and most n o r t h e r l y  of s e v e r a l  
i s l a n d s  on t h e  c o n t i n e n t a l  s h e l f  n e a r  P e r t h .  D r  P.E. P l a y f o r d  
has  r e c e n t l y  publ ished a  summary of t h e  i s l a n d ' s  geology and physio- 
graphy i n  which he d e s c r i b e s  t h e  1900 ha i s l a n d  a s  b e i n g  'composed 
wholly of Quaternary d e p o s i t s ,  mainly P l e i s t o c e n e  l i m e s t o n e  and 
Holocene dune sand ' ,  w i t h  a  c o a s t l i n e  ' c h a r a c t e r i s e d  by a l t e r n a t i n g  
bays and l imestone headlands '  (P layfo rd  1977:lO). Topograph ica l ly  
the  i s l a n d  is  dominated by l imes tone  h i l l s  and sand dunes.  There  
is a  s e r i e s  of  s a l t  l a k e s  i n  t h e  n o r t h e a s t e r n  p a r t  of  t h e  i s l a n d  
and be fo re  e x t e n s i v e  modern development t h e  i s l a n d  c o n t a i n e d  a  
number of smal l  f r e shwate r  swamps. The c a l c a r e o u s  s o i l s  of t h e  
i s l a n d  a r e  very  w e l l  d ra ined .  Sur face  f r e s h w a t e r  is  now v i r t u a l l y  
a b s e n t ,  except  around t h e  margins of t h e  s a l t  l a k e s  where P l a y f o r d  
n o t e s  '~urne rous  smal l  f resh- to-brackish-water  seepages '  (1977:lO). 
The o r i g i n a l  v e g e t a t i o n ,  now v e r y  l a r g e l y  d e s t r o y e d ,  c o n s i s t e d  o f  
f o r e s t s  of t i - t r e e s ,  w a t t l e s  and R o t t n e s t  I s l a n d  P i n e  (CaZZitris 
p r e i s i i ) ,  and a r e a s  of open h e a t h  ( S t o r r  e t  aZ. 1959).  I t  h a s  been 
es t ima ted  t h a t  n a t i v e  f o r e s t ,  which now c o v e r s  on ly  5% o f  t h e  i s l a n d ,  
once occupied 65% (Playford 1977: 10) .  
Shore l ine  f e a t u r e s  on t h e  i s l a n d  have o f t e n  been c i t e d  i n  
s t u d i e s  of Quaternary eus  t a t i c  sea  l e v e l  changes  (e  . g. F a i r b r i d g e  
1961). Evidence now s u g g e s t s  t h a t  l imes tone  r e e f  p l a t f o r m s  and 
wave-cut no tches ,  a s  much a s  3 m above p r e s e n t  s e a  l e v e l ,  e a r l i e r  
thought t o  be  formed s o l e l y  by e u s t a t i c  h i g h  s e a  l e v e l s  ( F a i r b r i d g e  
1961; T e i c h e r t  1950) ,  may i n s t e a d  be p a r t l y  t h e  r e s u l t  o f  l o c a l  
t e c t o n i c  u p l i f t  (Playford 1977:32, 34, 37).  
Marine s h e l l  beds exposed on o l d  s h o r e l i n e s  around t h e  s a l t  
l a k e s  a r e  thought  t o  have been depos i t ed  d u r i n g  mid-Holocene h i g h  
scn  l eve l s .  (For d i s c u s s i o n  of p o s s i b l e  mid-Holocene t e c t o n i s m  
and e u s t a t i c  s e a  l e v e l  changes s e e  P l a y f o r d  1977 and P layford  e t  al. 
i n  p r e s s . )  These s h e l l  beds have more than  once been mis taken f o r  
middens, a s  have accumulations of s h e l l s  removed from t h e  beds  and 
used f o r  road-bui ld ing i n  o t h e r  p a r t s  of t h e  i s l a n d .  
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There a r e  o t h e r ,  sometimes monospecif ic  s h e l l  heaps  on v a r i o u s  
l imestone headlands around t h e  i s l a n d .  These t a o  have been 
i n t e r p r e t e d  a s  p o s s i b l e  middens, though a t  p r e s e n t  no a r c h a e o l o g i c a l  
m a t e r i a l  i s  known from any of t h e s e  t o  s u p p o r t  such an  i n t e r p r e t a t i o n .  
Aboriginal occupation 
There is no evidence f o r  p r e h i s t o r i c  A b o r i g i n a l  o c c u p a t i o n  of 
Ro t tnes t  I s l a n d ;  and i t  is  g e n e r a l l y  f e l t  t h a t  t h e  i s l a n d  was n o t  
occupied by Aborigines  a f t e r  having been c u t  o f f  by r i s i n g  s e a s  
about 6500 y e a r s  ago (Church i l l  1959:Fig. 2; T e i c h e r t  1959) .  The 
p resen t  l a c k  of any a r c h a e o l o g i c a l  m a t e r i a l  of e a r l y  Holocene o r  
l a t e  P l e i s r o c e n e  age seems s u r p r i s i n g  because  i n  some ways t h e  
i s l a n d  probably was always e x p l o i t a b l e  by hun te r -ga the re r s .  A t  
t imes of low s e a  l e v e l  t h e  i s l a n d  would have been a  s e r i e s  of  
densely  vege ta ted ,  e l e v a t e d  dunes and r i d g e s  probably  ha rbour ing  a 
v a r i e t y  of game. The p r e s e n t  s a l t  l a k e s  would have been deep ly  
excavated k a r s t  f e a t u r e s  (Playford 1977 :37) .  P l a u s i b l e  s i t u a t i o n s  
f o r  l a t e  g l a c i a l  and e a r l y  Holocene occupa t ion  s i t e s  e x i s t  i n  t h e  
marine,  l a c u s t r i n e  and a e o l i a n  d e p o s i t s  now found i n  t h e  v i c i n i t y .  
of t h e  s a l t  l a k e s  and swamps. Another a r e a  l i k e l y  t o  have been 
occupied a t  t h i s  time is now of f - shore  between t h e  i s l a n d  and t h e  
l a t e  g l a c i a l  t o  e a r l y  Holocene channel of t h e  Swan E s t u a r y ,  8-10 km 
t o  t h e  n o r t h  (Fig.  l ,  i n s e t ) .  
The only  known Abor ig ina l  occupat ion of  t h e  i s l a n d  took  p l a c e  
between 1838 and 1931 when t h e  colony, and l a t e r ,  t h e  s t a t e  of 
Western A u s t r a l i a  mainta ined a  p r i s o n  s p e c i f i c a l l y  f o r  Abor ig ines  
(Somervi l le  1949).  During t h e  l a t t e r  h a l f  of i ts t r a g i c  e x i s t e n c e  
t h i s  p r i s o n  he ld  numerous Aboriginal  men, i n c l u d i n g  some from t h e  
Kimberley d i s t r i c t  who had been t r a n s p o r t e d  2000 km southward from 
Broome t o  s e r v e  t h e i r  sen tences .  The Abor ig ines  were a l lowed 
l i m i t e d  fo rag ing  r i g h t s  on t h e  i s l a n d  by t h e  more l e n i e n t  governors .  
The p r i n c i p a l  game was probably  quokkas ( a  s p e c i e s  of ra t -kangaroo 
from which t h e  i s l a n d  r e c e i v e s  i t s  name) and w a t e r  fowl;  and t h e  
weapons used were s p e a r  and boomerang (Somerv i l l e  1949).  Somerv i l l e  
a l s o  records  t h a t  f i s h  were taken wi th  hook and l i n e ;  h e  does  n o t  
record s h e l l f i s h  ga the r ing ,  though many o f ' t h e  p r i s o n e r s  from 
c o a s t a l  a r e a s  i n  t h e  n o r t h c ~ e s t  must have been aware of t h i s  s o u r c e  
of food. 
The Kimberley inmates a t  l e a s t ,  used s p e a r s  armed w i t h  b i -  
f a c i a l l y  f l aked  g l a s s  p o i n t s .  Numbers of g l a s s  b i f a c i a l  p o i n t s ,  
i nvas ive ly  f l aked  and t y p i c a l  of t h e  ' ~ i m b e r l e y  ' form (McCarthy 
1967:Fig.22), have been found on t h e  e a s t e r n  end of t h e  i s l a n d  
(Serventy 1967).  One of t h e s e ,  c o l l e c t e d  some 300 m s o u t h  of  t h e  
Longreach Bay S i t e  (Fig .1)  by D r  R. Horwitz,  CSIRO, P e r t h ,  is 
i l l u s t r a t e d  i n  Figure  2.2. 
The Longreach Bay s i t e  (Na t iona l  g r i d  r e f e r e n c e :  S1 50-2 35130436) 
The s i t e  is l o c a t e d  on a  wave-cut bench i n  a  s m a l l  headland 
of Tamala Limes tone (Playford 1977: 13) which forms t h e  e a s t e r n  end 
of Longreach Bay (F igs  1, 3) .  \Je f i r s t  i n v e s t i g a t e d  t h e  s i t e  a s  a  
p o s s i b l e  s h e l l  midden l e f t  by fo rag ing  A b o r i g i n a l  p r i s o n e r s .  T h i s  
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Fig. 2 Flaked glass artifacts from Rottnest Island, W.A. 
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was sugges ted  by a heap of l imestone fragments,  turban and o t h e r  
marine s h e l l s ,  c h a r c o a l  and a r t e f a c t s  l y i n g  i n  a  depress ion  a t  
t h e  seaward end of  t h e  bench. This  d e p o s i t ,  which conta ined a  
few p i e c e s  o f  f l a k e d  g l a s s  ( f l a k e s  e.g.  Fig.2.5), and p a r t s  of 
a  u n i  f a c e  g l a s s  p o i n t  (Fig .  2.1) , was found t o  b e  thoroughly 
d i s t u r b e d .  Contemporary a r t e f a c t s  (e .  g. c i g a r e t t e  f i l t e r s )  
occur red  below late 1 9 t h  o r  e a r l y  20th cen tu ry  f l aked  g l a s s .  We 
s u g g e s t  t h a t  t h e  d e p o s i t  was n o t  a  midden ( i . e .  an a rchaeo log ica l  
d e p o s i t  i n  pr imary p o s i t i o n ) ,  bu t  i n s t e a d  a  l a r g e l y  n a t u r a l l y  
accumulated heap of d e b r i s  t r a n s p o r t e d  by g r a v i t y  and wa te r  a c t i o n .  
Water a c t i o n  h e r e  r e f e r s  only t o  run-off from r a i n  o r  occas iona l  
heavy s p r a y  from l a r g e  waves, because a t  p r e s e n t  t h e  s u r f a c e  of 
t h e  bench seems w e l l  above t h e  s p l a s h  zone. 
F u r t h e r  examinat ion of t h e  s i t e  showed a  d e p o s i t  l y i n g  wi th in  
a prominent notch and overhanging v i s o r  a t  t h e  landward end of t h e  
bench. A 
fo l lowing  
test p i t  dug i n t o  t h i s  d e p o s i t  i n  June 1977 revealed the  
sequence.  
D i r t y  grey sand wi th  turban and o t h e r  marine s h e l l s ,  
c h a r c o a l ,  and a r t e f a c t s  inc lud ing  both f l aked  g l a s s  
d a t i n g  t o  t h e  p r i s o n  pe r iod ,  and contemporary 
a r t e f a c t s  such a s  aluminium r i n g  p u l l s  from dr ink  
cans .  The s h e l l s  a r e  i d e n t i f i e d  a s  fo l lows:  
Turbo (Mamarostoma) puZcher Reeve 
Hipponix (Sabia) conicus (Schumacher) 
gas t ropod  f ragments ,  inde te rminab le  
Clean c a l c a r e o u s  sand and s h e l l  g r i t  con ta in ing  turban 
and o t h e r  s h e l l s ,  and angu la r  roof f a l l  fragments bu t  
no c h a r c o a l  o r  a r t e f a c t s  of any kind. S h e l l s  i d e n t i f i e d  
a r e  a s  fo l lows :  
Turbo (Mamrostoma) pu Zcher Reeve 
Hipponix (Sabia) conicus (Schumacher) 
Turbo (NineZZal whit ley i ( I r e d a l e )  
A zone of l imes  tone s l a b s  weighing up t o  s e v e r a l  kg 
i n  a  m a t r i x  o f  c l e a n  sand and g r i t .  No s h e l l s  were 
c o l l e c t e d  i n  t h i s  zone. 
Turban and a  few o t h e r  s h e l l s  i n  c l e a n  sand and s h e l l  
g r i t ,  r e s t i n g  on smooth l imestone bedrock. S h e l l s  
a r e  i d e n t i f i e d  a s  fo l lows:  
B iva lve  
Brachidontes ustulatus (Lamarck) 
Gastropods 
Acmaea (Notoacmea) onychi t i s  (Merke) 
*Turbo (Marmaros toma) puZcher Reeve 
Campani l e  symboZicwn I r e d a l e  
Hipponix (Sabia) conicus (Schumacher) 
Nuce ZZa (Dicatha.is) orbi ta  (Gmelin) 
A most common s p e c i e s  
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A 250 gm sample of  tu rban  (T. puleher) s h e l l s  from t h e  35-50 cm 
zone of t h e  depos i t  was submit ted  t o  t h e  U n i v e r s i t y  of  Sydney 
Radiocarbon Laboratory f o r  a s say  and y i e l d e d  a d a t e  of  2560 + 105 BP 
(SUA-772). X-ray d i f f r a c t i o n  a n a l y s i s  showed t h a t  t h e  s h e l l  s u b m i t t e d  
f o r  d a t i n g  was composed of  a r a g o n i t e ,  and t h a t  no c a l c i t e  was 
d e t e c t a b l e .  Thus t h e  above d a t e  is  i n  o r d e r ,  s i n c e  t h e r e  is no 
evidence f o r  r e c r y s t a l l i s a t i o n  o f  t h e  s h e l l  c a r b o n a t e  (WA Government 
Chemical Laboratory Report  No. 61521-2/77) . 
This depos i t  seemed of  p a r t i c u l a r  i n t e r e s t  f o r  t h e  fo l lowing  
reasons.  
1. I t  was s h e l t e r e d ,  s o  p rec lud ing  t h e  p o s s i b i l i t y  t h a t  t h e  s h e l l  
had accumulated through be ing  dropped by P a c i f i c  G u l l s ,  as recorded 
a t  s e v e r a l  Ro t tnes t  I s l a n d  s h o r e l i n e  l o c a l i t i e s  by T e i c h e r t  and 
Serventy  (1947) . 
2. The marked predominance o f  w e l l  p rese rved  t u r b a n  s h e l l s  seemed 
t o  i n d i c a t e  a human o r i g i n  because middens a r e  o f t e n  dominated by 
a s i n g l e  s p e c i e s .  Furthermore most of t h e  t u r b a n  s h e l l s  were 
broken, and t h e i r  angu la r  f r a c t u r e s  were n o t  i n  accordance w i t h  
n a t u r a l  wear and weathering.  
3. The presence of f l a k e d  b o t t l e  g l a s s  w i t h i n  t h e  upper  few 
cen t ime t res  . 
These f a c t s  l e d  us t o  b e l i e v e  t h a t  t h e  s i t e  was l i k e l y  t o  b e  
a modern midden d a t i n g  from t h e  p r i s o n  e r a .  The 2500 BP d a t e  was 
unexpected because t h e r e  was no p rev ious  ev idence  t o  s u g g e s t  
Aboriginal  occupat ion on t h e  i s l a n d  a t  t h a t  t i m e .  For  t h i s  r e a s o n  
t h e  s i t e  was aga in  examined i n  March 1978 w i t h  t h e  purpose  of 
determining whether i t  was i n  f a c t  a p r e h i s t o r i c  a r c h a e o l o g i c a l  
d e p o s i t .  
A s m a l l  50 cm square  t e s t  p i t  a d j a c e n t  t o  t h e  1977 e x c a v a t i o n  
revea led  t h e  fol lowing sequence : 
0-10 cm Dis turbed d i r t y  grey sand w i t h  c h a r c o a l ,  f l a k e d  g l a s s ,  
modern a r t e f a c t s ,  c h a r c o a l ,  s h e l l s ,  and o t h e r  mar ine  
remains. 
10-30 cm Clean ca lca reous  sand and s h e l l  g r i t ,  whole t u r b a n  
s h e l l s ,  s h e l l  f ragments ,  and a n g u l a r  l imes  tone b l o c k s ,  
presumably roof f a l l .  I n  t h e  lower 1 5  cm of t h i s  zone 
t h e  l imestone fragments were rounded, and h e a v i l y  
abraded. 
30-40 cm Beneath the  rounded roof f a l l  f ragments  whole t u r b a n  
s h e l l s  were r e l a t i v e l y  s c a r c e ,  and s m a l l  s h e l l  
fragments predominated. The l a s t  3 cm c o n s i s t e d  of 
s h e l l  g r i t  and very f i n e  sand  r e s t i n g  on smooth 
l imes tone bedrock. 
The 1978 excava t ion  revea led  t h r e e  a d d i t i o n s  t o  t h e  s h e l l  
s u i t e  i d e n t i f i e d  i n  t h e  1977 excava t ion .  
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B i v a l v e  
KateZysia scalarina (Lamarck) 
probably  a  mid-Holocene f o s s i l  de r ived  from t h e  l akes .  
Gast ropods  
Acmaea (Pate Z Zoida) aZticostata (Angas) 
L i t t o r i m  (AustroZittorinal unifasciata  ray) 
Below 10  cm i n  t h i s  excava t ion ,  a s  i n  t h e  1977 p i t ,  t h e r e  
were no a r t e f a c t s ,  c h a r c o a l  o r  o t h e r  evidence of human occupation.  
Discussion 
The 1977 i n v e s t i g a t i o n s  i n  con junc t ion  w i t h  the  2500 BP d a t e  
s u g g e s t e d  t h a t  t h e  Longreach Bay s i t e  was poss ib ly  a  p r e h i s t o r i c  
A b o r i g i n a l  midden. Th i s  i n t e r p r e t a t i o n  of t h e  d e p o s i t  was made 
p a r t l y  because  i t  d i d  n o t  resemble an accumulation of  r o l l e d  s h e l l s  
and pebb les  a s  a r e  commonly found around rocky shores  on Rot tnes t  
I s l a n d .  The r e s u l t s  of  t h e  1978 excavat ion have a l t e r e d  t h i s  
i n t e r p r e t a t i o n  of  t h e  d e p o s i t .  The f a c t o r s  t h a t  have in f luenced  
t h i s  r e v i s i o n  i n c l u d e  t h e  absence of cha rcao l  and c u l t u r a l  m a t e r i a l  
below a  depth  of 10 cm; t h e  l ack  of any evidence on t h e  s h e l l s  f o r  
t h e i r  hav ing  been b u r n t ,  which may be s i g n i f i c a n t  a s  Aborigines 
h a b i t u a l l y  cook s h e l l f  i s h  be fo re  consumption; and t h e  presence of 
t h e  rounded l imes tone  fragments towards t h e  base  of t h e  d e p o s i t .  
The s i g n i f i c a n c e  of  t h e  d i f f e r e n c e  i n  t h e  l imestone fragments from 
t h e  top  t o  bottom of t h e  depos i t  had n o t  been r e a l i s e d  i n  the  1977 
e x c a v a t i o n .  The rounded rocks a r e  no t  roof f a l l  bu t  r e e f  cobbles 
showing marine worm bor ings .  These r e l a t e  t o  t h e  pe r iod  when the  
bench w a s  c u t ,  presumably dur ing  t h e  middle Holocene (P layfo rd  
1977:32, 34, 37) .  
Taking i n t o  account  t h e  p o s s i b i l i t y  t h a t  t h e  s h e l l s  i n  t h e  
d e p o s i t  a r e  t h e  remains of  a re-worked midden (Hughes and S u l l i v a n  
1974) ,  we c o n s i d e r  t h a t  i t  i s  a  n a t u r a l  accumulation of  s h e l l s  i n  
which t h e  s m a l l e r ,  s o f t e r  s h e l l  component towards t h e  base  has  
been reduced t o  g r i t  by a t t r i t i o n .  We b e l i e v e  t h a t  t h e  rounding 
and s o r t i n g  s e e n  i n  t h e  lower p a r t  of t h e  d e p o s i t  probably 
r e p r e s e n t s  a t ime of  h i g h e r  s e a  l e v e l  when h igh  energy wave s u r g e  
caused some a b r a s i o n  of t h e  l a r g e  l imes tone  fragments,  t h e  
d e s t r u c t i o n  o f  s m a l l  s h e l l s  and t h e  p a r t i a l  f r a c t u r i n g  of t h e  more 
r o b u s t  s h e l l s .  The s o r t i n g  of t h e  s h e l l s ,  g r i t  and sand i n  t h e  
d e p o s i t  between 25 cm and 50 cm i n d i c a t e s  t h a t  t h e  d e p o s i t i o n  of 
t h i s  m a t e r i a l  probably  took p l a c e  c o n t i n u a l l y ,  and i n  a  l i t t o r a l  
s i t u a t i o n .  It must b e  po in ted  o u t ,  however, t h a t  t h e  upper p a r t  
o f  t h e  s h e l l  component i n c l u d e s  very  smal l  s h e l l s  and angu la r  
f ragments  i n c o n s i s t e n t  wi th  an  extended pe r iod  of tumbling i n  a  
wave zone and more c h a r a c t e r i s t i c  of f r a c t u r e  p a t t e r n s  seen i n  
s h e l l s  i n  s t o r m  beaches  o r  middens. We sugges t  t h a t  t h e  d e p o s i t  
accumulated o v e r  a r e l a t i v e l y  b r i e f  pe r iod  though we a r e  uncer t a in  
o f  t h e  way i n  which t h e  l a r g e  s h e l l s  were broken. The p o s s i b i l i t y  
of  t h e  d e p o s i t  be ing  a s torm beach seems u n l i k e l y ,  because of  i t s  
s o r t i n g  and  i t s  f e w  s h e l l  s p e c i e s .  The presence of cha rcoa l  i n  
t h e  upper  l e v e l s  shows t h a t  f i r e s  have been l i t  on top of t h e  
d e p o s i t ,  and t h i s  may account  f o r  some of t h e  angu la r  f r a c t u r e  of 
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t h e  s h e l l s .  However t h e  h e a t  produced by t h e s e  f i r e s  would n o t  
p e n e t r a t e  deeper than  s e v e r a l  c e n t i m e t r e s ,  and c o u l d  n o t  have 
caused t h e  angu la r  f r a c t u r e  p a t t e r n  s e e n  below t h e  zone of  roof 
f a l l .  
I t  appears  l i k e l y  t h a t  t h e  l imes tone  s l a b s  towards  t h e  b a s e  
had become a t  l e a s t  p a r t i a l l y  rounded by wave a c t i o n  p r i o r  t o  
t h e  d e p o s i t i o n  of t h e  s h e l l  m a t e r i a l .  
Concl us i ons 
I t  seems l i k e l y  t h a t  most of t h e  s h e l l  component i n  t h e  
depos i t  was s t r anded  d u r i n g  an even t  when wave a c t i o n  was s u f f i c i e n t  
t o  produce a  d e p o s i t  w i t h  t h e  whole s h e l l  component o f  a  s to rm 
beach and t h e  s o r t i n g  c h a r a c t e r i s t i c  o f  t h e  r o l l e d  s h e l l  and pebb le  
accumulations mentioned previously .  We cannot  p r e c l u d e  t h e  p o s s i -  
b i l i t y  t h a t  t h e  s u r f a c e  zone of t h e  s h e l t e r e d  d e p o s i t  r e p r e s e n t s  t h e  
remains of a  s h e l l f i s h  midden from t h e  p r i s o n  e r a .  What is  c l e a r ,  
however, i s  t h a t  Abor ig ina l  p r i s o n e r s  manufactured g l a s s  b i f a c i a l  
p o i n t s  whi le  s i t t i n g  i n  t h e  s h e l t e r .  Smal l  d e l i c a t e  f l a k e s  and 
b l a d e l e t s  wi th  l i n e a r  b u t t s ,  t y p i c a l  of  t h o s e  produced i n  p r e s s u r e  
f l a k i n g ,  and a t  l e a s t  one l a r g e  p r e s s u r e  f l a k e d  g l a s s  f ragment  ( F i g s  
2 . 3 , 4 , 6 )  provide  evidence f o r  t h i s  a c t i v i t y .  
We t h e r e f o r e  conclude t h a t  t h e  d e p o s i t  is  a spea rhead  manufac tu r ing  
s i t e  over ly ing  a  n a t u r a l l y  accumulated s h e l l  d e p o s i t .  
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